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Abstract of JP2001261494 

PROBLEM TO BE SOLVED: To reduce 
vacancy point defects and vacancy lumps and 
to improve pressure resistant characteristics of 
an oxide film of a silicon wafer when it is 
produced. SOLUTION: In a method comprising 
pulling a silicon single crystal 25 from a silicon 
melt 12 stored in a quartz crucible 13, the 
silicon single crystal 25 is pulled under such 
conditions that, when the temperature 
gradients in the crystal axis direction at the 
center part and the outer peripheral part of the 
single crystal 25 in the vicinity of the solid- 
liquid interface between the silicon single 
crystal 25 and the silicon melt are defined as 
G1 and G2 ( deg.C/mm), respectively, a 
formula: G2-G1 <=1 .3 ( deg.C/mm) is satisfied, 
and the time until the temperature in the 
vicinity of the outer peripheral surface of the 
silicon single crystal 25 is lowered from 1,400 
deg.C to 1 ,000 deg.C accompanied with 
pulling is >=400 min. 
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[0015] t/L-y U 3ymga H B2 5#3Ltfrf £iVC> 

m i siB# 3 3 1 m 2 mm 3 7 o^mma (bd 

(Cj*-Tl> k , Eli 3 6 co^ftti D i^I«AT1i^vS 

news. iJtfiSB*r3 7wfiPStj:>5, yunymis 

B a B 2 5*^OMi»0J§tll>« ^OffiiSA 
2^fy7n-y37 fcJSH- S *Sb h b 2 5 O^Uffi 
OSS»T L t < < & D , miS B H H 2 5 c04>;D&^hjg 
ffijfi^OSS^'l 40CCK1 00 0°Ct^Tt-g>t 
T-WbIAM 0 o^JJLh. Mt Kl±43 oWJJjpfr 
hld^h. Z<m%. m^B^K-^yy~^X 

mmimn*?mmjmmzti. yy-$x 

[0016] 

<mmm 1 >m 1 &t/'s 2 t^t «± a ^ttts (d > 1 5 

5±5mm<oyU3 y^fesl 2 5 £5\±.lf 1 

3 y^ig H B H «^ \±.imw 2 0 £ ffl V >fc . i o^K 2 0 c7j 

"C*S. SSl>f y^3-y 3 2iOTffi^flR 1 5il 0 
0 mmTft D . *ISia5 3 1 c «0¥gR 2 ii 1 9 5mmf 
^2-<y^rj-y3 4cOTSWlR 3 iil 0 0 
mm?* '9 » 1 3 »^gR 4 {± 2 2 0 ± 5 m 

nit*-?*, &lz&\T*79-3-'y3\&wmh.<?> 
! Srtftft(9 1 (i3 0ircfc'3, S27^^a-y3 1b 
cD7]<¥ffli O^rt^S 0 2 f± 7 5 JKT* '9 . SI 2 A y-f 
3->' 3 4 tmm 3 6 fttctft&a \±5 5 ST'* '9 , 
ES3 6tS^3 lc7)4«3 1 cfc^1-^S/3ii9 
OST-^D. ^lT-7^3-y3 1 at^W y-fr?- 
y 3 2 fc vfctmi r ii 3 5 ST'$) o . * feffi l >f y 
-^3-y3 2^rtSffi^ft§a{i:l 5mmtftl ®2 
-f yy-3-y 3 4 OrtSfflOiSS' b a 1 0 mmtii 
fc. Mfc^lT^^n-ys 1 a^TJSB*^±SSgiW 
»llC*"|ftI<0ffi«Li (43 0 mmt* '9 » S17>)^3- 
>'3 1 aCOT&^om 1 yfn-y3 2c7)±S^-C"^ 
iSll:*l*I«SgML 2 (4 1 1 5 mmtt '9 . H 1 T^7 9 a 
-y3 1 a«T»'o$27^^3-y3 1 bcOTC* 
T'C0lM^|tJO|giHL 3 (i 2 5 0 mmX'fo 0, Hi ^ >' 
t3-y3 2«±S^^m27 T 7^3-y3 lbtOTSi 

ii}isii«3 0<?3aff3 i s M-f yf3-y3 2, 

3 4 XtXjgg 3 6 £ Ztiftlii - ;K V t X D ffM L . M 
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mm 33, 3 7 & 7 x )v y wmmmm^z imm, 

it, 

[0017] <itwm i >as ^-r x a &msw 1 1 

9 c £#tS^ffi^9#^t£>*U . fflgP9 bco 
EfS(i;4 0 0mm s I§|j3 0 0mmtftr>ft. 

- y ^ 9 c (7) JiScrmii J 2 0 0mm, TS« 1 
05mmXh'0. A3li5 5mmt*-jfc. <I«fifS 
6 £9*rai4HJfcM 1 ^^3l*g|5««S«<7)«« [31 

- l £ . ±mm$mv> x a £»jtftM 9 

(7»MW X^SBSLfe £ mMX , saw* 1 « 

[0018] <Jfc«W 2 >H 9 fcjjstf- J: a =5rH»J 1 1 
EHt&tf) ym&i 6 £ 5 Lhtffi ^ 'J 3 y 

±}f ig»di7 5 yyflOa, TSffi 10c. tssis 

1 0 dxw-i>n 0 f * /rr^usiwm I 0# 

tm^tih, Tffiffll 0c<7)7KTffltcO^^JK^(i3 
0 SET* 0 , 1 0 f <7)±^@(± 2 0 5m 

m N TWSaiOOmm, ^§«3 5 
fc. 4fcTtfSl0dtf>¥gH:2 0 0mnu s${219 
5mmtfc-jfc. #-#>«l 0 f 0 e« 

#»»fiDM 1 ^S«a$«^S«& WSW^&tt 
Bfciai-fc Us. £^l±ffgi»±_kIEtf>J: otSKUfiR 

mt 9 mmm-?j xmm itz ztm^x. mm 
mwmwtm-titz, 
[ooi9] <tmmmRmm> 
(a) mmmkimmm 

mmn 1 . mm 1 2 ^utfgrcs/ u 
3 >*MH H B ^«i§it*&#i; L^ag^Mwrn / 7 a 

*LT*tt>fc. flr#£El3tc, 1ft#*H4fcS<t. H3 
fcfcwt, /STlWiy-UnyJIilSgWTOff (D/2 

= 77.5 mm ) o&R£^ u j: ^mmmmtj-h 

£ft£|ife H WhffiSffi*\ @9 fcSrf JttS0J2Tli8 

0 ovAz^i^znix, a8fc^tjt««iiatfEi2 

t^SUfifiJlTfi: 1 0 0 0*C2W/9 6 0°Cfcf il^f! 
?*i 14 :* i :« m, 'jT>«j ,,i iB'ICi i 

-g>#i§ [ f B ^s]?s^ffijfiff i omm) mm 

T"ii 2.00 °C/m m &&|t fc LT 1 0 0 % t LX V > 

h. ttzxz mwitiMM i mmmimxvy&mmi 
<mzioo%bUzb* commm 1 jttsw 2 0^ 



fis^fe v . a 8 iz^rtimm 1 ^s^jsm^ 1 0 

0 %co b S , H 9 (c 3jrf.tfc«W 2 &t/0 2 teia<tSStt 
0! 1 -Cli^ftW*; 6 7 %BCtm 6 2 %tfiT L . 'm 

focDi&mmmktf'h z^zt »s § jut . 

[0 0 20] (b) COP(?)i 
H»JK ifcfxMl&y i 'i»J2^[±{f»c*3V^ 
|SI-<0*fr , C^U3>'*l6fi*g[±H')t. mtuz 
3 SStO^ U rj ymH&fr^mZtifz y'Jny^x- 

l^ih^iD. EfS6-f yf--CWS650±25jum<0 
3il«yij3y)x-AJMLt„ 
[002 1 ] mm 1 . JtKW 1 WiffiM 2 U 
3^i-A(^i«Igl 5 Omm^Rl^Ifcfcftl. 
0 . 12// mliLh^C O P (KWk U-if A-x ^ 

(KLA-TencorM SFS6 20 0) 

[0022] 
[SI] 





O.12AmfiJl±0COP©ft ({S/cm 2 ) 




0. lttT 


tb«^J 1 


1. 1 


\tm.m 2 


0. lttT 



[0 0 23 3 SlA»£>HJifea*flrJ:'3tC s 0. 12ximJil 
±<7) COP coi^' s Jt«W lfli/'Ja>">i-AW 
% 1 . 1 / c m* Tib o LT , MfiP 1 at/ Jt 

Kf^J 2 «y 'jay>x -AtlifiiffLW 0 . 1 ft/ 
cm*JjJlTCi^!5r3&»o/s. 

[ o o 2 4 ] (c) mnwmmm 

COP-K|iJ5EUc7x-At|s]a^M[ji . jtKfiaji 
&Vlt$X^j 2 C0# y')3>'r)x -A[;oi IMS 
(TZDB) COWim^-ofz. iISt/syU3/7x- 
-SP{± 6 6 %0 2 f?HMT\ 1 0 0 0 •CT 1 

5£(i7x-A^ffltJI§ 2 5 nmiOl-ftiJMU 
MZW&^MIX , 1 0 MV/c mC0ffiIS±£ 1 

oowEPiu. mmtzm, nmnmizmEum 
u mmztitdxiMSLmzxio^ ^mitmmmco 

mmmm&itz, a 5 (a) , 06 (a) mm7 
( a ) zmwm: L<nmm w^-a, jt«tCT 1 0 

7 x -y NXt/JtRW 2 c0 7 x - a ca$±h ^ f ix-f iiTK 

-f „ 5 ( b ) s me ( b ) mrni ( t> ) izbm 
m Ltzmmm i^i-a, ib$s« iwi Nxvjt 

KM 2 (7)7 x-A(7)|±||* ffc-rfoKf. ei 5 hi 7 \Z 
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foh, 

[0025] as iz^Ltzwmw.TBimtz^mgk 
t(4c o pm^-J) y is-m& o ^h&tc^iw^ 

Lj (H6 (a) ) co^^-^commmmm^ 

tz. &tzZ<KK-tiyy~mt *)<7>*M XtfO. I2u 

m&±t±^\^, mmm wfcDj (@6 
(b) ) w^-A^HiBi, mmmzxnxh 

i&fr-otz. m9^uz^\±ifmmT^mftz^ 

m^zliK-t y y-fiXmmmitZ^Vzbb, Z ^ 

mm^mztifcimm 2 co l j < m 7 

(a) ) wx-^mmmm&fflfcm*^. 1 

frlZ C7)K~% y i/-ti%mW< X& 0 . 12jum* 
^fvh § V >fctf> , Jttfcfll 2 <o r f*Mm& *) J (07 

(b) ) c^x-^cOgMWlBi. »iti;^T< 

X, 0 1 ZW'02 ^ Ufc5l±{fS£gT3Ltlf ^HISS 
tcli^-rt y y-H2 19 OHjfc7cX»fc^-^^^-jS 

(0 r^if^Lj (05 (a) ) W *-*<m.WM 
JEE*>. ^JfttflJltf) r^jfi^ 19 j (as ( b ) ) <w x 
^SHIME i> , ft fro fc . z tum 1 toStS* 1 
filial* 3 3 1 «t 0 C 0 P^cO^-*/ y ^-mi o<oh& 

7cW«*t*iSArt tui-ts cofriwj s *u » 2 ft&i? 
3 7 i±tf btazmfk* &mmtit:to , 
tjyy-^xmh^mi&Ltztz^t^lhtit . 

[0026] 

s^*'Dfiaav#is B H ^mffifii^fc its symm 

CDi&mmi<?)£ ( G 2 - C T1 ) fr 1 . 3 ( °C/mm ) gJS 
JJTFTJtiBBMS < C O P^«=^7C^ffiT" 

fes^-^yy- m& < -fiztftx 

§ % t tzm&^mm&^i&mn 4 0 o°cfr^ 1 
0 0 0 °cmTt h t x-mmz 400 m± t % < t 
hzt vx% h tzvx mm&Tmmwmm 
wmztL. ^-tyy-^mmmwm-fh z t 



5. 

[0fficOfff|i&IM3] 

[0i ] *^Mffi^f»^u 3y» H H ?i±}f^g 

[02 ] -e^i-u 3ymi§Htfo?i±tf^a^^#c*« 
0, 

[03] i»j 1 , jtiRflj 1 jtfi$i 2 5/ y 3 y m 

[ 04 ] £fgffl 1 , JtKPJ 1 &V'i:tKM 2 co y y 3 yj£ 
ISH^H^^ffi^f^fi^E^cog^^^ft^^STTK 
•T0O 

[05 ] M&M 1 coy y 3 y^x-A^a^E&EPJD 

[06] jtssM 1 <o y y 3 y ? x -a \z wfaMK £ mu 
uz t # coi§€JS^^«jS^*-r0o 
[07 ] J»iJ2coy y 3>"^x-AtHS6«BE*ffliD 
Ltz t % ^mmxm^mi^tm. 
[08 ] i«coy y 3 ynisiHO^±^*co^*«j5!c 
0„ 

[09 ] f**<^ij^>y y 3 >mhm±.\f m.c^w 
mm. 

1 1 f-^yj-s 

12 yyayifei 

13 -fi&h^u 

18 t-? 

25 yy3y*is B H H 

3 0 &3£ffi&tt 

31 m 

31a W,lT^9 0-y 
3 1b 

31c cfPalSP 

3 2 iHyt3-y 

3 3 mi«Stt 

34 ^2^y-t3-y 

3 6 fiH 

3 7 5i2 f^JM 
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[H9] 




(72)3&HM /MP Kit 

m^m±& m^m 1 t a 297#tfc nig 
1*1 



®^m±nmzm i t@297#% =h 

v r U T )vm&& *s U n y ffi ^-fe y ? - 

n 

F*-A(##) 4G077 AA02 BA04 CF10 EG19 EG20 
GA02 HA12 PE22 
5F053 AA13 AA26 AA46 BB04 BB13 
DD01 FF04 GG01 RR03 RR20 



